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Watershed Restoration Watershed Restoration 
Planning and Monitoring; the Planning and Monitoring; the 

Meacham Creek ExampleMeacham Creek Example

James G. WebsterJames G. Webster
Fisheries Habitat ProgramFisheries Habitat Program

Confederated Tribes of the Umatilla Indian ReservationConfederated Tribes of the Umatilla Indian Reservation

JamesWebster@ctuir.com

541-966-2396

Oregon

Umatilla River 
Watershed

Location of 
Meacham 
Creek

►► 114,000 acres114,000 acres
►► ElevationElevation

1800 to 4500 ft 1800 to 4500 ft 
►► Listed Fish SpeciesListed Fish Species

SteelheadSteelhead
Bull troutBull trout
Spring chinookSpring chinook

►► TMDL TMDL -- TemperatureTemperature
►► Mixed ownershipMixed ownership
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Meacham Creek near Umatilla River confluence
14020300

Climate RegimeClimate Regime

►► 25 to 40 inches of precipitation25 to 40 inches of precipitation
►► Snow dominated above 3500 feetSnow dominated above 3500 feet
►► RainRain--onon--snow events at mid to lower elevationssnow events at mid to lower elevations

Issues and Concerns

Railroad and

Related Infrastructure

Issues and ConcernsIssues and Concerns
Channel FormChannel Form
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Issues and ConcernsIssues and Concerns

Miscellaneous Impacts

Existing Water Quality DataExisting Water Quality Data

►►TemperatureTemperature
Continuous Continuous ThermistorsThermistors (temporal patterns)(temporal patterns)
Point SamplesPoint Samples
FLIR (spatial patterns)FLIR (spatial patterns)

Temperature ProfilesTemperature Profiles
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Existing Water Quality DataExisting Water Quality Data

►► TemperatureTemperature
►► SedimentSediment

ISCOISCO
BedloadBedload SamplingSampling

Pebble Count
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Existing Water Quality DataExisting Water Quality Data

►► TemperatureTemperature
►► SedimentSediment
►► DischargeDischarge

y = 1705.8Ln(x) + 1086.2
R2 = 0.966
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AssessmentAssessment

►► To better understand ecological and To better understand ecological and 
hydrological conditions.hydrological conditions.

►► Assessment Tasks to be completed:Assessment Tasks to be completed:
1.1. Identify historical watershed conditionsIdentify historical watershed conditions
2.2. Describe current watershed conditionsDescribe current watershed conditions
3.3. Identify impacts to hydrological functions and Identify impacts to hydrological functions and 

processesprocesses
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Channel GeometryChannel Geometry
Stream:  Lower Meacham Creek            Reach code:  4b 
Survey date:  July, 2002
Nominal river mile:  7.0     Actual river mile:  7.08
Drainage area (sq.mi.):  162.1
Average annual precipitation, area-weighted (in.):  35.5
Elevation at cross section (ft.):  2058
10-year peak flow (cfs):  4399
1.5-year or bankfull peak flow (cfs):  2018
Channel gradient, upstream of cross section (ft./ft.):  0.009
Stream power index for 1.5-year peak flow:  17.7

D15      D34     D50      D84      D95  
Substrate size (in.)       0.9        1.4      1.8         - -
D-50 substrate class:  gravel
Channel sinuosity, upstream of cross section (ft./ft.):  1.12                         

430844Cross-section
area (sq.ft.)

287471Surface width 
(ft)

4.65.4Velocity (ft/s)

0.931.11Shear (psf)

1.5-year 
flow

10-year 
flow

Floodprone surface width (ft): 634
1.5-year or bankfull surface width (ft.): 287
Entrenchment ratio:  2.2
1.5-year or bankfull mean water depth (ft.):  1.9
Ratio of 1.5-year surface width to mean depth:  151
Summer width (ft.):  34
Active channel width for the 10-year flow (ft.):  591
Rosgen Level II channel type:  D3
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Andrus & Middel, 2003

Meacham Creek GradientsMeacham Creek Gradients
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Valley Width ChangesValley Width Changes
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Sinuosity Changes 1916 Sinuosity Changes 1916 -- 20022002
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Reach 3 Reach 4a Reach 4b Reach 5 Reach 6

►► Average Decrease:Average Decrease:
Channel length Channel length --1.4 1.4 
milesmiles
Sinuosity Sinuosity --0.07 ft/ft0.07 ft/ft

Bonifer Pond

North

2002 stream

1956 stream

1916 stream

2002 dikes

railroad

Flow

St
ee

p,
 b

ed
ro

ck
 b

an
ks

St
ee

p,
 b

ed
r o

ck
 b

an
ks

St
ee

p,
 b

ed
ro

ck
 b

an
ks

St
ee

p,
 b

ed
ro

ck
 b

an
ks

Divert flow through break in dike

Construct large, 
stable log jam

Anticipated future path of stream

Andrus & Middel, 2003

Fish Habitat Quality RatingFish Habitat Quality Rating

►►Based on Select ParametersBased on Select Parameters
Water TemperatureWater Temperature
SinuositySinuosity
FlowFlow
MorphologyMorphology
Large WoodLarge Wood
Riparian VegetationRiparian Vegetation
PassagePassage
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Assessment ResultsAssessment Results

►►Lack of large woody debris and sourceLack of large woody debris and source
►►Poor channel form in specific areasPoor channel form in specific areas
►►Constrained channel and disconnected Constrained channel and disconnected 

floodplainfloodplain
►►Poor riparian vegetation coverage and Poor riparian vegetation coverage and 

conditionsconditions
►►High water temperatures and high rate of High water temperatures and high rate of 

heatingheating

Monitoring ActionsMonitoring Actions

►►Temperature MonitoringTemperature Monitoring
Longitudinal Longitudinal thermistorsthermistors
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Paired Paired 
Thermistor Thermistor 

SitesSites

Monitoring ActionsMonitoring Actions

►►Stream TemperatureStream Temperature
►►HyporheicHyporheic FlowFlow

Measure of residence timeMeasure of residence time
Evaluate Evaluate flowpathsflowpaths

HyporheicHyporheic Investigation SitesInvestigation Sites
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► Shallow piezometers
► Fluorescent dye and 

salt tracer

Monitoring ActionsMonitoring Actions

►►Stream TemperatureStream Temperature
►►HyporheicHyporheic FlowFlow
►►Fish and Habitat SurveysFish and Habitat Surveys

ElectroshockingElectroshocking at 11 sitesat 11 sites
►►180m sample reaches180m sample reaches
►►Species and size recordedSpecies and size recorded

Habitat inventory Habitat inventory 
►►Used ODFW fish habitat methodologyUsed ODFW fish habitat methodology
►►Surveyed habitats within 180m reachSurveyed habitats within 180m reach
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Restoration ActivitiesRestoration Activities

Restoration actions are intended to achieve Restoration actions are intended to achieve 
objectives.objectives.

1.1. Riparian easement / riparian pasture Riparian easement / riparian pasture 
development.development.

2.2. Whole conifer tree additions to channel and Whole conifer tree additions to channel and 
floodplain.floodplain.

3.3. Levee reduction and/or removal within the Levee reduction and/or removal within the 
floodplain.floodplain.

4.4. Channel form and sinuosity improvement.Channel form and sinuosity improvement.
5.5. Riparian planting and noxious weed treatmentRiparian planting and noxious weed treatment

Whole Tree AdditionsWhole Tree Additions
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Large Woody Large Woody 
Material SitesMaterial Sites
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Channel Form 
Changes

Levee Levee 
ModificationModification

Funding SourcesFunding Sources

►►EPA NPS Clean Water Act 319 FundingEPA NPS Clean Water Act 319 Funding
Assessment and Action Plan developmentAssessment and Action Plan development
Botanist supportBotanist support
Large wood placementLarge wood placement

►►Clean Water Act Section 106Clean Water Act Section 106
Channel morphologyChannel morphology
Water quality monitoringWater quality monitoring

►►General Assistance ProgramGeneral Assistance Program
Supporting Water Quality MonitoringSupporting Water Quality Monitoring

Matching FundsMatching Funds

►►Blue Mountain Habitat Restoration CouncilBlue Mountain Habitat Restoration Council
Union Pacific Railroad MitigationUnion Pacific Railroad Mitigation

►►Bonneville Power AdministrationBonneville Power Administration
►►Pacific Coastal Salmon Recovery FundPacific Coastal Salmon Recovery Fund

Columbia River InterColumbia River Inter--Tribal Fish CommissionTribal Fish Commission
NOAA FisheriesNOAA Fisheries

►►Natural Resource Conservation ServiceNatural Resource Conservation Service
►►Oregon Department of TransportationOregon Department of Transportation


